Acrosome reaction induced by immunoaggregation of a proteinase inhibitor bound to the murine sperm head.
ZP3, a glycoprotein of the murine zona pellucida, functions both to bind acrosome intact sperm and to induce the acrosome reaction. Solubilized whole zonae as well as purified ZP3 are able to induce acrosome reactions in capacitated sperm. Pronase digests of whole zonae yield glycopeptides that bind to sperm but are unable to induce acrosome reactions. However, immunoaggregation of these glycopeptides results in the exocytosis of the acrosome in the majority of treated sperm. The data suggest that ZP3 triggers the acrosome reaction by the aggregation of ZP3 binding sites on the sperm head. If aggregation of ZP3 binding sites is important in the induction of the acrosome reaction, then it may be possible to induce the acrosome reaction in the absence of zona by immunoaggregation of the sites. This presentation deals with the immunoaggregation of a proteinase inhibitor of seminal vesicle origin (SVI) that binds to a site on the sperm head known to participate in zona binding. We show that capacitated murine sperm, pretreated with the SVI, will acrosome react, as determined by Coomassie brilliant blue staining, when incubated with rabbit antiinhibitor antiserum (anti-SVI). The percentage of SVI-treated sperm displaying an acrosome reaction is dependent on the concentration of the immune serum. Sperm stain positive for intact acrosomes when anti-SVI Fab fragments or normal rabbit serum is substituted for the immune serum. However, when capacitated sperm, treated with both SVI and anti-SVI Fab fragments, are incubated with goat antirabbit IgG, the majority of sperm acrosome react. The data suggest that the aggregation of SVI bound to the sperm surface, in the absence of zona glycoproteins, is sufficient to induce the acrosome reaction.